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摘  要 






生物滤池接种脱色菌 Citrobacter sp. CK3，好氧生物滤池接种污水处理厂活性污
泥。研究考察了不同进水条件下厌氧-好氧生物滤池对色度和 COD 的去除效果。
结果表明：生物滤池中微生物对活性红偶氮染料的脱色和对 COD 降解的 适 pH
条件为弱酸性；厌氧滤池中 Citrobacter sp. CK3 对色度的去除需要外加碳源，且
增加外加碳源浓度有利于脱色率的提高；当进水 NaCl 浓度达 30 g·L-1 时，色度
去除率仍可达 93 %以上；染料负荷达 500 mg·L-1 时，脱色率仍可达 95 %。通过





实验考察了包埋 Citrobacter sp. CK3 的凝胶小球在不同进水条件下对活性红偶氮
染料的脱色特性，同时结合试验现象分析了进水条件、凝胶小球强度与脱色率之
间的关系。结果表明：进水 pH 值为碱性时脱色效果 好，但小球强度较差，向
水中引入了大量有机物质，使废水中有机物显著增加；进水 pH 值为酸性时，有
利于保持凝胶小球的强度，但脱色效果不如碱性条件；固定化 Citrobacter sp. CK3
的凝胶小球对以葡萄糖为外加碳源的染料废水的脱色效果较好，在进水不含葡萄
糖时小球强度严重降低，且脱色效果较差；染料废水中 NaCl 浓度达到 15 g·L-1
时脱色效果也很好；通过环境扫描电镜观察，凝胶小球内部有纤维和孔隙结构，


















The decoloring characteristics of Citrobacter sp. CK3 stain was studied in this 
paper. The aims of this study were to establish a bio-augmentation technics, optimize 
the decoloring process, and explore the degradation mechanism of the dyestuff. The 
Citrobacter sp. CK3 stain was immobilized then used to degrade synthetic dye 
wastewater (SDW) containing Reactive Red azo dyes. These Reactive Red azo dyes 
were commen used in the dyeing industry. The immobilization methods were 
immobilized bio-film (IBF) and immobilized microbial cells (IMC). 
The results were as follows: 
(1) An Anaerobic-aerobic Bio-filter (A/O Bio-filter) was based as the technics of 
immobilized bio-film. The anaerobic bio-filter (AF) was inoculated with Citrobacter 
sp. CK3. The Aerobic Bio-filter (ABF) was incubated with activated sludge taken 
from a domestic wastewater treatment plant. The effect of defferent influent 
conditions for color and COD removal of synthetic dye wastewater was detected, 
results show that: the optimum pH for the decolorization of Reactive Red azo dyes 
and degradation of organics is weak acidic; external carbon source is needed for the 
strain to decolorize Reactive Red azo dyes; furthermore, decolorization efficiency is 
improved when the carbon source concentration is increasing; decolorization 
efficiency is still more than 93 % when influent NaCl concentration reaches to 30 
g·L-1; decolorization efficiency could still be 95% when the initial dye concentration 
reaches to 500 mg·L-1. The results based on UV-Vis Spectrophotometer analysis to 
synthetic dye wastewater before and after decolorizing reaction suggest that Reactive 
Red azo dyes may be removed mainly due to the biodegradation. The results of High 
Performence Liquid Chromatography (HPLC) analysis show the azo group was 
broken after anaerobic treatment, the intermediate products were further transformed 
after aerobic treatment, and the fine structure was degraded, but some Benzene groups 
still remain. 
(2) The cell entrapment method was based as the technics of immobilized 
microbial cells. Synthetic dye wastewater containing Reactive Red azo dyes was 
treated by the cell-entraped gel beads under anaebic batch process. The effect of 
influent conditions on the decolorization was investigated. And the relationship 
















decolorization effeciency was discussed refers to the experimental phenomena. 
Results show that weak alkaline is better for the decolorization of Reactive Red azo 
dyes due to the decrease of the gel beads’ hardness; but also cause a mass of organic 
compounds released in to the wastewater. By contrast, the hardness of gel beads 
maintained well in acid condition, but the decolorization efficiency was low. The 
decolorization efficiency is higher when glucose is used as external carbon source; the 
influent without glucose could cause the decrease of decolorization efficiency and 
also do great harm to the hardness of gel beads. The decolorization efficiency is good 
when the influent NaCl concentration reachs to 15 g·L-1. The morphological 
observation use Scanning Electron Microscopy (SEM) shows there are fiber and pore 
structures inside the gel beads, and Citrobacter sp. CK3 can grow well in the 
entrapment gel beads. 
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染料等，一般印染废水的 COD 为 400~1000 mg·L-1。近年来由于化学纤维织物的
发展，仿真丝的兴起和印染后整理技术的进步，使 PVA 浆料、人造丝碱解物（主
要是邻苯二甲酸类物质）、新型助剂等难生化降解有机物大量进入印染废水，其
COD 浓度也由原来的数百 mg·L-1 上升到 2000~3000 mg·L-1 以上。 
（5）盐度高：染色过程中需用到无机盐，导致印染废水的盐度很高，一般
在 15%~25 %之间[8]，主要是氯化钠、少量硫酸钠、氯化钾以及其他金属盐类。






























































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
